In 48 children ranging in age from 15 months to 13 years, there was a high success rate and no morbidity.
INTRODUCTION
Subclavian vein catheterisation is a well established technique in adults for central venous pressure monitoring and the infusion of irritant solutions. Its use in small children is less common, presumably because of technical difficulties in inserting the catheter and the risk of major complications.! During cardiac surgery heparinisation potentially adds to the risk of haematoma formation and the presence of right-to-Ieft intracardiac shunting makes cerebral air embolism a possibility.
Against these potential hazards must be weighed the advantages of a well sited, secure central line for pressure measurement and the infusion of irritant and inotropic drugs. Postoperatively, the line can be securely strapped to the chest wall avoiding the necessity for splinting an arm.
Simple precautions make this a reliable technique with minimal complications. TECHNIQUE This is a modification of a well described tehnique for adults. 2 ,3 Following general anaesthesia and endotracheal intubation the table is tilted head 'M.B" 8.S., F.F.A.R.A.C.S., Specialist Anaesthetist. down, the skin prepared and the patient's head rotated to the left. A right-sided approach has always been used. A 12 inch 19 FG Intracath (Desseret) is used for cannulation. The needle is attached to a 5 ml syringe containing approximately 2 ml of saline. The distance from mid-clavicle to the sterno-clavicular joint is estimated on the needle. The needle is never inserted more than 750/0 of this distance as in small children the needle fully inserted can hit major midline structures.
The skin is punctured at the mid-clavicular point, below the clavicle, the needle "walked" down the clavicle and inserted directly under it. With the index finger of the left hand on the sternoclavicular joint, the needle is advanced horizontally towards this point.
If the vein has not been encountered after inserting the needle the predetermined distance, it is slowly withdrawn while maintaining suction on the plunger. This is important as it is not uncommon in small children to puncture the vein on the way in without aspirating blood.
If the vein is not encountered, re-insertion directed at the top of the sternoclavicular joint usually results in a successful puncture. Directing the needle higher than this has resulted in sub-clavian artery puncture.
The needle is sited within the vein and the head is now turned to the right (to reduce the chance of internal jugular cannulation). The syringe is detached and sterile forceps are used to introduce the catheter through the needle. (Better control is achieved with forceps than using the plastic wrapper provided with the set.) Air is carefully removed from the line, a Y -extension (Cat. no. 74-001, Tuta Laboratories) attached and the position of the cannula adjusted to approximate high right atrium. One limb of the Y -extension is attached to a pressure line and the other to an infusion pump for administration of intravenous fluids or inotropes. The monitoring line is aspirated back to the three-way stopcock at the transducer to eliminate any air bubbles. A small dressing covers the puncture site. We have not found it necessary to suture the cannula in position. No X-rays are taken until the patient is in the recovery ward. If malpositioned the cannula is then withdrawn to the subclavian vein.
Postoperativeiy both cannula and Y-extension are securely taped over the front of the chest.
RESULTS
Forty-eight cannulations were attempted in 48 children, whose ages ranged from 15 months to 13 years and whose weights ranged from 8 to 30 kg. The age distribution is shown in Table 1 . Of the 48 attempts, the cannula was satisfactorily placed in 39 instances in the right atrium or superior vena cava ( Table 2 ). In four cases the cannula entered the right internal jugular vein and in two it passed into the left subclavian. In these it was later withdrawn into the subclavian vein and used successfully. The cannulae were left in situ for an average of 4 days, with 14 days the longest period. In one child, although the subclavian vein was successfully entered with the needle on two attempts, the catheter could not be advanced.
COMPLICATIONS
Two subclavian artery punctures were made. Both of these occurred in the first ten patients. This resulted from using the adult technique of directing the needle one finger's breadth above the sternoclavicular joint. Since modification of the technique no arterial punctures have resulted. Despite heparinisation prior to cardiopulmonary bypass, no haematoma or other sequelae resulted in these two patients.
There has been no damage to other structures or pneumothorax encountered. No noticeable haematoma occurred in any of the patients and no complications were noted from the cannula left in situ for 14 days.
DISCUSSION
Small patient size or heparinisation are not contraindications to subclavian vein catheterisation. With slight modification of the technique used in adults it has been found to be safe and reliable. The technique has obvious uses during cardiac surgery and in children requiring infusions of irritant drugs such as cytotoxics or calcium chloride. All children in this series were being prepared for surgery and therefore anaesthetised; however, in older, cooperative children success has been achieved with local anaesthesia.
Subclavian vein cannulation has not been routinely attempted in children less than 18 months of age or less than 10 kg in weight. A high failure and complication rate has been reported for attempted percutaneous central venous cannulation in children less than 2 years Anaesthesia and Intensive Care, Vol. VIII, No. I, February, 1980 of age. 4 It is the policy of this unit for the surgeon to insert both arterial and central venous cannulae by cut-down in the groin at the beginning of surgery. The technique outlined above, however, has been used safely and simple guidelines have resulted in minimal complications: 1. Careful aspiration of the line to exclude air bubbles. 2. Limiting the length of needle insertion. 3. Not directing the needle above the top of the sternoclavicular joint. Of the successful cannulations malposition occurred in 13 070. Although this is a small series it compares well with a 25070 incidence of malposition reported for cannulation via antecubital veins 5 and 24070 for subclavian puncture. 6 Rotating the head towards the side of catheter insertion lessens the chances of cannulating the internal jugular vein. 6 Rotation causes the internal jugular vein to meet the subclavian vein at an acute angle. The value of this manoeuvre for insertion via antecubital veins has been disputed. 5 Anaesthesia and Intensive Care, Vol. VIII. No. J, February. 1980 
